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The paper falls into two parts. One part is composed of the second chapter, the third
chapter and the fourth chapter, which is concerned with some equations of hydrodynamics,
including the compressible Euler equations with damping, the compressible magnetohy-
drodynamic equations, the steady equations of compressible nematic liquid crystals ows.
This part mainly studied the well-posedness of solutions for the three partial dierential
equations. The other part is the fth chapter, which mainly discussed the well-posedness
of strong solutions to an approximation and instability behaviour of equilibrium state for
the tness gradient system of population dynamics.
In Chapter 2, we considered the existence and uniqueness of a time periodic solution
to the three-dimensional compressible damped Euler equations in a periodic domain.
By adapting a regularized approximation scheme and applying the topological degree
theory, we establish the existence of the time periodic solution under some smallness and
structure assumptions imposed on a time periodic force. And based on energy estimates,
the uniqueness of the periodic solution is proved.
In Chapter 3, we investigated the Cauchy problem for the three-dimensional com-
pressible magnetohydrodynamic equations without heat conductivity. The global solution
is obtained by combining the local existence and a priori estimates under the smallness
assumption on the initial perturbation in H`(` > 3). But we don't need the bound of L1
norm. This is dierent from the work [21]. Our proof is based on pure estimates to get
the time decay estimates on the pressure, velocity and magnet eld. In particular, we use
a fast decay of velocity gradient to get the uniform boundedness of the non-dissipative
entropy, which is sucient to close the priori estimates. In addition, we study the optimal
convergence rates of the global solution.
In Chapter 4, we considered the Dirichlet problem of three-dimensional equations for
the steady compressible ow of nematic liquid crystals are considered for the adiabatic
exponent  > 1. We establish the existence and uniform boundedness of a weak solution
by three-level approximation, weighted estimates and weak convergence.
In Chapter 5, we studied a tness gradient system for two populations interacting















with a spatial migration ux determined by the tness. By applying the Galerkin
method, we establish the existence, regularity and uniqueness of global solutions to an
approximate system, which retains most of the interesting mathematical properties of
the original tness gradient system. Furthermore, we show that a Turing instability
occurs for equilibrium states of the tness gradient system, and its approximations.
Key words: Equations of hydrodynamics; Equations of population dynamics; Time pe-




























体形式如下： 8><>:t + div(u) = 0;(u)t + div(u
 u) +rP () + u = f(x; t): (1.1.1)
这里 ; u分别表示流体的密度和速度。压强 p()是关于 的光滑函数。 表示摩擦系
数，u便是摩擦阻尼项。函数 f(x; t)是周期外力。关于可压 Navier-Stokes方程组的
时间周期解问题，最近，Jin和 Yang [49,50]证明了三维可压 Navier-Stokes方程组时间周
期解的存在性，推进了文献 [80]里的结果。他们采用正则化的技巧和利用拓扑度理论解


























t +r  (u) = 0;
(u)t +r  (u







+r  ((rH)H   (uH)H)
= r  (u ) +r  (r);
Ht  r (uH) = H; r H = 0:
(1.1.2)
这里 ; u; p和 H 分别表示为密度，速度，压强和磁场强度。粘性应力张量  为
 = (ru+ruT ) + r  uI;









其中 e是内能。正常数 ;  分别是热传导系数和磁场扩散系数。
我们要考虑的可压MHD方程组不带热传导，即  = 0。借鉴可压 Navier-Stokes方
程组的研究思路，我们将方程组 (1.1.2)转化为 (p; u; s;H)系统进行研究。由于热传导
的消失，方程组 (1.1.2)只有粘性项引起压强和速度的耗散。与  > 0时的情形相比，
熵 s没有耗散，亦没有衰减率，这在解的存在性问题上引起了很大的困难。对于不带
热传导的可压 Navier-Stokes方程组和MHD方程组，文献 [21,28]增加了L1范数有界的初
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